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cient. In this way methylmethacrylate 
ean be copolymerized onto polyethylene 


flm until the original film weight is 
multiplied by 64 (16). To do ita otal 
dose of 81,400 r was delivered at an 
instantaneous dose rate of 81,400 r/hr 
a duty cycle of 2 min on, 28 min off, 


and 
for 15 hr. Homopolymer content was 
only 8%, Instantancous gra ting 


rate appeared to be autoaccelerated by 
prodve' ion of active grafting sites on 
both the original polyethylene back- 
bone and newly grafted met! hylmetha- 
qrylate side chains. : 


Radiation Synthesis 


Laboratory preparation of certain 
dichlorophosphines and nitroso com~- 
pounds is more convenient. by radiation 
eynthesis than by conventional meth- 
ods (18). The big advantages are (a) 
one-step processes and (b) simple start- 
ing materials, 

Particularly productive are combina- 
tion reactions, in which free radicals 
from different components of a mixture 
combine to form the product.. In this 
manner dichlorophosphines have been 
directly synthesized from phosphorus 
trichloride and aliphatic, olefinic and 
aromatic hydrocarbons. 

Scayenger reactions also have good 
yields. For example, you can continu- 
ously add the radical scavenger nitric 
oxide to maintain a low concentration 
in radiated organic liquids (18). The 
process forms trichloronitrosormethane 
from CCL-NO mixtures and dichloro- 
nitrosomethane, not previously syn- 
thesized, from CHCl;-NO mixtures. 

Other radiation synthesized com- 
pounds include dichlorocyclohexyl 
phosphine, 3-cyclohexenyl phosphorus 
dichloride, dichorocyclohexylarsine, 
organic silicon trichlorides and tri- 
chloromethyleyclohexane. These com- 
pounds come from the formation by 
radiation of carbon bonds with silicon, 
chlorine, phosphorus, nitrogen and 
arsenic (78), 


Emulsion Polymerization 

A direct method for forming a stable 
cationic emulsion of polyvinyl acetate 
1s radiation polymerization of the 
Monomer in an aqueous solution con- 
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taining a cationic detergent (79). 
Radiation appears to initiate the poly- 
merization, both by direct action on the 
monomer and by creation of radicals in 
the water that react with the monomer. 
Dradiation of mixtures of different 
emulsified polymer lattices with vinyl 
monomers has been shown to be a’ use- 
ful method of preparing nonrandom 
graft copolymers (20). Relatively 
small doses are required, and product 
purification is achieved by fractional 
precipitation. 
Other significant revelations at War- 
saw were these: commercial production 
of graft-copolymer-coated Teflon that 
is bondable and dyeable (21), improve- 
ment of Nylon dyeability without loss 
of tensile strength by vacuum preir- 
radiation (22), commercial availability 
of radiation crosslinked plastics with 
built-in memory (on heating they re- 
turn to the shape in which they were 
irradiated) (28), the possibility of ir- 
radiating plastics before molding and 
heating to complete the cure (23), 
existence of a fission-product pilot plant 
in Romania for studying partial oxida- 
tion of paraffin hydrocarbons (24), 
radiation vulcanization of a better sili- 
cone rubber by a method simpler than 
peroxide curing (25), économie steriliza~ 
tion of ampoules of water for medicine 
(26), and radiation synthesis of 
colorants (27). 
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1. INTRODUCTION 


The Portable Contamination Monitor Type 1 is 4 smail, lightweight 
instrument designed for use with a suiteble probe for the detection of radio- 
active contamination of benches, clothing, etc. 

The instrument is particularly suited for use with the Dual Probe 
Type DP2 for the detection of alpha and beta contamination either separately 
or simultaneously. 

It may be operated from commercially obtainable batteries (type u2). 

The meter may be used to check the battery potentials under their working 
load. Alternative mains supply power units, oceupying the same space as the 
batteries, may be supplied as required. 

A meter display indicates detection rates in the range of 1 - 5000 
counts per second. Alpha counting rates of up to 6 counts per second may 
be determined more accurately from the number of counts indicated on an electro- 
mechanical register over a measured period of time. 

The: detection of alpha and beta particles is indicated by two distinctive 
audio signals in the loudspeaker. These signals may also be heard on headphones, 
if desired. 

Printed circuit sub-assemblies and. transistors are used throughout for 


utmost reliability and ease of servicing. 
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2. SPECIFICATION 


Physical 

Height: et in. 22 om. 

Width: 114 in. 29 om. 

Depth: 8 in. 20 cm 

Weight: 10 lb to 5 Kee 

Finish: The cage is made of self-coloured cream 

high-impact polystyrene. 
Electrical 

Range of Measurements: 1 © 5000 counts per second. 

Display: 3 in. meter with logarithmic scale. 

Auxiliary Display: Re-settable electro-mechanical register 
for alpha counts below 6 per second. 

Audio Indication: A high pitched note for every alpha 
particle and a click for: every beta 
particle detected, thus giving distinct 
aifferentiation between alpha and beta 
contamination. 

Resolution: 100 usec. 

Temperature Range: P oe) to +h5°C. 

Battery Requirements: Twelve U2 type 1.5V batteries. 

Battery Lifes 24, hours continuous operation. 

Alternative Maing Power Unit POML for operation from 

Supply Power Unit: 50 = 600/s mains at 90 » 230 or 


200 = 240V. 
or 


Fower Unit FOM2 for operation from 
50 = 60c/s mains at 50V. 
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Mains Power 


Consumptions 5 Watts 
Proteétion: Two 0.254 miniature plass cartridge fuses. 
Probe Connector: PET. series 100 fixed socket. 


ENT available for the 
Probes 850 ~ 1650V with a load of 66M. 


Minimum pulse required at 


input: 
a Channel Fo QV 
8 Channel 600niV 


Power Owkput to 
Loudspeaker: 2.0m. This may be reduced by operating 
the volume switch. 


Headphone Connection: Audio output is available at the two-pin 
socket provided (Electro Methods SM2SN). 
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3. INSTALLATION 


Remove the ingtrument from its packing case and cheek that no 


external damage hag been sustained in transit. 


Lay the instrument on its left hand sids and cemove the four 4 BA 
cheese headed screws from the positions designated "A" on Fig. 3 and with- 
draw the battery housing, disconnecting the blue and red plugs and sockets 
exposed. 


WARNING: On no aecount mist the lustrument be switched on unless a Probe 
is connested to the imput socket. 


For use with batteries 
Remove the two knurled nuts to be found'on one end of the housing 
and remove the battery cover. Insert twelve U2 type cells into the battery 


container, taking care to follow the polarity directions on the container. 


Replece the cover, ensuring correct location of the keyway, and 
secure the knurled nuts. Replace the battery housing, first reconmecting 
the red and blue plugs and sockets and ensuring that the housing is 
correctly orientated, i.e. the large hole at one side aligns with the “Adjust 
EXT" label., Seoure with the four cheese headed serews and washers. 


For use with either of the alternative mains supply power units 


Set the mains tapping on the power unit, in the ease of Type FOML, to 
the appropriate voltages 

Insert the power unit in place of the battery housing, connecting the 
red and blue plugs and sockets and ensuring correct orientation, i.e. the 
large hole at one side aligned with “Adjust EH?” label, Secure with the 
four cheese headed screws and washers. Connect the instrument maing lead to 
a suitable source of aoc. stipply, RED to line, BLACK to neutral, and GREEN to 
earthe 


Gonnect the prove to the instmment input and insert a telephone jack 
plug connected to a microammeter (O-501A) into the EMD socket ensuxing that 
the negative terminal, is connected to the centre comtact of the jack. 


Switch on the instrument, checking the supplies at control switch 
positions BATT.1 and BATT.2 as described on Page 6. Set the control switch 
to a+ @ and adjust the EHT to give the auwrent reading required as indicated 
do The ll75 i 


on the label attached to the probe. This can be done by adjusting the 
E.H.T. voltage control, which is a pre-set potentiometer, accessible 
through a small hole in the battery or power unit cover on the underside 


of the instrument. 


Note; If the current requirement of the probe is not known the 
instrument can be set up approximately in conditions of normal 
packground gamma radiation by blanking off the window and setting 
the E.H.T. until 3 to 7 cep.s. are indicated with the switch in 


a+ 8 position. 
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40 OPERATING INSTRUCTIONS 


CONTROLS AND CONNECTORS 
Control Switch Sl: has seven operating positions as follows: 


OFF: ; Batteries disconnected from the rest of 
the circuit. 

BAT? 1: The output meter is used to monitor the 
positive supply under working conditions. 
The pointer should lie over the green arc 


on the meter. 


BATT 2 . The output meter is used in a similar 


manner to test the negative supply. 


The meter indicates the rate of detection 
a+ Bp of both a and 8 particles. A click 

is produced in the loudspeaker for every B 

particle, and a high pitched note is 

produced for every a particle detected. 


The meter indicates the rete of detection 

B of the 6 particles. A slick is 
produced in the loudgpeaker for every fp 
particle detected. 


a The meter indicates the rate of detection 
of a particles only. A high pitched 
note is produced in the loudspeaker for 


every a particle detected. 


REGISTER: Counting rates of a particles up to 6 
per second may be recorded on the register 
which can be manually regeroed. A high 
pitched note is produced for every alpha 
particle detected. 


Pilot lamp: The window below the control knob marked. 
~ is over a pilot lamp which is used 
only with acts power wits. No pilot 
damp is used, on battery~operated 
instruments in order to ‘conserve battery 


power. 
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PHONE: Headphones having an impedance of about 

; 5O ohms may be connected to the 
instrument by using the plug supplied. 
When headphones are used, the loudspeaker 


still operates. 


VOLUME: A push-button, consecutive-action switch 
permits the reduction of the volume at 
the loudspeaker. This control does not 
affect the output from the headphones. 


PROBE: A miniature coaxial plug is used as a 


connector for the probe. 
ET: A telephone jack enables the connection 
of a microanmeter in the EBT circuit for 


setting up the potential supplied to the 


probe. 
_ OPERATION 
WARNING: ; he ENT potentials are generated within the 


‘ instrument for supplying the probe.. The 
EAT circuits must not be touched when 
the instimment is in operation. ‘The 
instrument: should ON NO ACCOUNT he 
switched on without a probs being atbached, 
nor should a probe be detached until the 


instrument is switched off. 


Switch on the instrument, check the supplies at positions CHECK BATT. 1 
and CHECK BAIT. 2 of the control switch Sl. 


Set the red cursor on the meter to a point indicating the acceptable 


upper limit of contamination. 


When the switch is set to the a. 8 » £8 5 or a positions the meter 
will indicate the degree of contamination presented to the probe. When set to 
the REGISTER position the meter does not function; the mechariical register 
gives the visual indication in this condition. The loudspeaker indication will 
be heard in all switch positions other than the first two check positions. 


. ae: 
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The probe must be held very close to the surface under examination 
since « particles travel only a few om in air. However, the light tight 
window must not touch the surface being examined or it may itself become 


damaged. or contaminated. 
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5. TECHNICAL INFORMATION 


INTRODUCTION 


The Portable Contamination Monitor Type 1 consists mainly of 10 units 
constructed as five modules. A list of these units together with their 


circuit identification mumbers is given below: 


Circuit 
Identification Unit 
Number 
1 Input Unit 
2 Trigger Unit (6 path) 
3 Trigger Unit (a path) 
4. Anti-Coincidence Unit 
5 Ratemeter Unit 
6 Tone Generator Unit 
7 dudio Amplifier Unit 
8 Power Unit 
9 Register Unit 
10 EAT Unit 


Each module consists of a printed-circuit board on which are mounted 
all its electrenie components. Throughout this handbook, each component 
will be identified by the number of the unit followed by the circuit reference 
within the unit, ego 1R2 will indicate R2 in the Input Unit. The complete 


circuit diagram is at Fig. 6. 
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(a) Gircuit Description 


DUAL PROBE TYPE DP2 


The probe is designed to provide simultaneous monitoring of alpha 
and beta contamination. Light scintillations due to « and 6B particles 
are produced in the dual phosphor. These scintillations excite the cathode 
of a photo-multiplier which gives pulse outputa corresponding to the radiation 
particles ‘reaching the probe. An aluminised window is fitted to the probe to 
exclude ambient light. 


Referring to Fig. 2, the probe is shown as receiving both a and fp 
radiation. The alpha particles are stopped in the ginc sulphide layer, and 
light scintillations are produced within the layer. These seintillations 


pass through the plastic phosphor layer which is transparent. 


The beta particles pass through the gine sulphide layer with Little. 
loss of energy and produce light sacintillations in the plastic phosphor layer. 
The amount of light a pid ? alpha particle produces is approximately twelve 


times that of a ge? ~ y0 beta particle. 


In subsequent circuits, use is made of the different amplitudes of the 
pulses due to alpha and beta particles to display and count them separately if 


required. 


The alpha efficiency is not less than 20% and the beta efficiency is 
_not less than 30% for thin pur? and Sn” e radicactive sources respectively. 


NOYE: Ganma radiation will also produce light scintillations in the plastic 
phosphor which cannot be distinguished by the instrument from those 
caused by 6 radiations. 


INPUT UNIT (1) 


The function of the Input Unit is to receive pulses from the probe at 
high-impedance and provide outputs at low-impedance to the a and f paths. 


The potential divider network, consisting of 1RI and 1R2, forms the 
load for the probe. The potential divider ratio is such that the pulse 
appearing at the junction of the resistors due to a pus? a particle is of 


approximately the same amplitude as the pulse due to a gr? B particle 
appearing across the whole load. HLF. compensating capacitors 11GL and 1Cl 


are incorporated to maintain constant potential divider ratio. 
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The signals at the junction of the two resistors are taken to the 
pase of the emitter-follower transistor 1J1, and the output of 1J1 is taken 
to the « OUT terminal. 


The signals across the whole potential divider are taken to the base 
of an identical enitter-follower transistor 132, and the output of 132 is 
taken to the 6 OUP terminal. 


TRIGGER UNIT (2 and 3) 


Two identical Trigger Units are used, one in the a path and the 
other in the 6 path. The function of the Trigger Unit is to provide a 
negative-going 50u8 pulse at its output when a pulse, greater than a pre- 


determined level, is present at its input. 


fhe input signal present at the IN terminal is taken to the base of 
the emitter-follower stage Jl which has a potentiometer load RVl. The 
adjustment of RV1 permits accurate setting of the input triggering pulse 
amplitude. ‘ 


Due to the division of pulse amplitudes which takes place across 1R1 
and 1R2, the & channel produces an output for both a and 8 input pulses and 
the a channel for a input pulses only. 


The output pulse from the trigger is clamped by diode Dl and taken 
to the OUT terminal of the unit as a negative going pulse, the duration of 
which is set by RV2. 


Silicon transistors are used for the trigger cirouit because of their 
good temperature characteristics and low collector leakege current. Thus, 
over the temperature range 210°C to + 55°C, the pulse amplitude and duration | 
will vary by less than 2% and the triggering threshold by less than 8% 


ANTI-COLNCIDENCE UNIT (4) 


The function of the Anti-Coincidence Unit is to suppress signals if 
they appear simultaneously at its two input terminals and to pass them if 
they appear only at the IN A terminal. 


Let a negative-gaing pulse be present at the IN A or information 
terminal only. This pulse is fed via emitter~follower. stage 4J1 to the base 
of 43%, and gives rise to a positive-going pulse at the collector of 43. 


However, if a negative-going pulse is present at the IN B terminal as 
well as the IN A texminal, this pulse will be fed via 432 and will produce a 
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negative-going pulse at the emitter of 4.J3. In this condition, both the 
emitter and base will. go negative at the same time and no output will be 
present at the collector of 433. The capacitor 40] is used to cause a 
slight lengthening of the pulse at terminal A in order to ensure coincidence 
(in time) of the two input pulses. 


The pesitive-going pulse at the collector of 4J3 ia auplified by the 
transistor 434, clamped by the diode 4D1 and taken to the OUT terminal as a 
negative going 5V pulse. 


RATEMETER UNET (5) 


The function of the Ratemeter Unit is to accept incoming signals 
from the Anti-Coincidence Unit and provide a display of their average rate on 


a logarithmisally scaled meter. 


The input present at the IN terminal is fed via two emitter-follower 
stages 531 and 532 connected in sagcade which provide the high current gain 
necessary to drive the circuits following 5J2. 


Two outputs are taken from the emitter of 5J2. One output is 
connected to the “LI OUL terminal, the other output is taken to the input of 
three diode pump circuits connected in parallel. Hagh circuit covers a range 
of courting rates of just over a decade, the ranges of the three circuits 
being adjacent to one another. Thusy hy combining the outputs of the three 
diode pumps, an approximately logarithmic meter scale is obtained. 


The meter is designed to indicate counts per second in the range of 0 
to 5000. The preset control SRV1 is for setting,the meter sensitivity. 


ONE GENERATOR UNIT (6) 


The function of the Tone Generator Unit is to provide a burst ‘oP 
oscillations at approximately 2ke/s for every pulse received at the IN a 
terminal and a negative-going square pulse (producing a click in the louwd- 
speaker) for every pulse received at the IN'6 terminal. When the control 
switch on the front panel is switched to the a + 8 position, the uit 
produses one burst of oscillation for every 4 ‘pulse and a negative-going 


square pulse for every a or B pulse. 


The unit consists basically of a phase=shift oscillator 6J1, a gating 
eireuit formed by transistors 6J2 and 673 having a common emitter load and a 


‘monstable multivibrator consisting of 6d. and 6J5. 
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When no pulses are present at the INa and the IN § terminals, 
6J1 oscillates, 6J5 is conducting, thus cutting off 6J2 and preventing the 
oscillator waveform from reaching the OUT terminal. 


Now, when a 50u8 pulse arrives at the IN «@ terminal, it is applied 
to the base of 6J4. causing it to conduct and cut off 675. ‘This, in turn, 
will cause 632 to conduct and oscillations from 6J1 will be passed by 632 
to the OUT terminal until the multivibrator returns to its normal atate after 
50S. During this period of 50mS a negative-going pulse which appears at 
the “LI OUT terminal will be taken to the Register Unit when the Control 
switch is in the REGISTER pasition. 


A 5OuS pulse arriving at the IN 6 terminal drives the base of the 
emitter-follower stage 633, and a 50uS square pulse is passed to the OUT 
terminal, This pulse will produce a click in the loudspeaker after amplifi- 
cation by the Audio Amplifier Unit. 


AUDIO AMPLIFIER UNIT (7) 


The function of the Audio Amplifier Unit is to amplify the 50S 
bursts of oscillations and the 50uS negetive-going square pulses received from 
the OUT terminal of the Tone Generator Unit. Every 5008 burst will produce 
tone in the loudspeaker (for an a particle) and every square pulse will 
produce a click (for a 6 particle). 


This unit is a conventional two-stage roco-coupled audio amplifier 
consisting of 7Jl, 7J2 and their associated components. The output to the 
doudspeaker is taken through 7T1 which is in the collector circuit of 7J2. 


POWER UNIT (8) 


The Power Unit receives its supply from batteries or the mainsPower 
Unit. The Power Unit consists of two identical sections. These sections 
provide stabilized lowmimpedance outputs: one at +57 and the other at =5V 
with respect to the OV line. 


Refersing to the lower section of the circuit diagram, the output 
current passes through the series power transistor 86> This current is 
controlled by a doc. amplifier 832 which drives the base of the 8J6 via the 
intermediate amplifier stage 834. The preset control SRV2 is used to set 
the output voltage to -5V. 


The emitter of 832 is returned to a stable reference potential provided 
by the Zener dinde 822. 
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The upper section functions in a similar manner with the output +5V 
peing adjusted by: the pre-set potentiometer 8RV1. 


REGISTER UNIT (9) 
The function of the Register Unit is to amplify the square pulses 


received from the Tone Generator Unit.in order to produce the large current 


pulses required to drive the electro-mechanical register. 

The transistors 931 and 9J2 are emitter-follower amplifiers driving 
a power transistor 933. 

Output pulses are taken to the electro mechanical register from the 
collector circuit of 975. 
EMT UNIT (10) 
- - -» This unit receives supplies of +5V and -5V from the Power Unit and 


provides the B.H.T. output for the probe. 


Toe transistor 10J1 is an af. oscillator, its output wltage being 
stepped up by the transformer 10T1. The voltage across the secondary winding 
of 10T1 is rectified and smoothed before being taken to the E.H.T. terminal on 


the unit. 


The outpwt voltage may be adjusted by the preset control OHV 


connected in series with the oscillator supply. 


MAINS SUPPLY POWER UNIT 


The mains supply power unit is a conventional crystal rectifier unit; 


its circuit is shown at Fig. 8. 


Control Switch Sl set to OFF 


The battery supply is completely disconnected from the circuits. 


Control Switch Sl set to BATT 1 


A dummy load is switched across the batteries and the output meter is 
disconnected from the Ratemeter Unit. It is used as a voltmeter across 


battery 1 while delivering its full load 


Gontrol Switch Sl_set_to BATT 2 


The instrument functions as in the above paragraph but the output meter 


reads the voltage across battery 2 while delivering its full load. 
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Control Switch Sl set to a + B 


The IN A terminal of the Anti-Coincidence Unit igs connected via Sl 
to the Trigger Unit (8 ). Thus, both « and 8 pulses are present at this 
input. The IN B terminal, however, is earthed vie Sl and no pulses appear 
at this terminal. 


The output from the Anti=Coincidence Unit will thus consist of both 
a and 6 pulses. These output pulses are fed to the Ratemeter Unit, the 
output of which is indicated on the meter. 


The output from the LI OUT terminal of the Ratemeter Unit is taken 
to the IN @ terminal of the Tone Generator Unit. 


The output from the Trigger Unit (a ) is taken via Sl to the IN a 
terminal of the Tone Generator Unit. Hence a 50mS burst of oscillation 
will be heard in the loudspeaker for every a particle detected and a click 
for every P particle detected. 


Control Switch Sl set to B 


Pulses (both a and f ) from the Trigger Unit (6 ) ave applied via 
Si to the IN A terminal of the Anti-Coincidence Unit. At the same time, 
pulses ( a only) from the Trigger Unit (@ ) are applied via S1 to the INB 
terminal of the Anti-Coincidence Unit. 


Since the a pulses are present simultaneously at the two input 
terminals of the Anti-Coincidence Unit, they are cancélled within the mit 


and the output will consist of @ pulses only. 


The output from the Anti-Coincidence Unit is taken to the Ratemeter 
Unit and displayed as a count rate on the meter; the output from the LIT 
OUT terminal of the Ratemeter Unit is applied to the IN f terminal of the 


Tone Generator Unit vie Sl. 


The output of the Tone Generator Unit is a negative-going 50uS pulse 
for every f particle detected. These pulses are amplified in the Audio 
Amplifier Unit and produce a click in the loudspeaker for every particle 
detected. 


Control Switch Sl set to a 


The output from the Trigger Unit (a ) is applied via Sl to the IN A 
terminal of the Anti-Coincidence Unit, the IN B terminal of the mit being 
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earthed through Sl. 


The output from the Anti-Cainecidence Unit which congists of a pulse 
for every a particle detected is fed to the Ratemeter Unit, the output of 
which is displayed as a’ count rate on the meter. 


The output from the Ratemeter Unit's Lf terminal is brought via S1 
to the IN «a terminal of the Tone Generator Unit. 


in the Tone Generator Unit each a pulse produces a 50S burst of 
osvillation which is amplified in the Audio Amplifier Unit and applied to 
the Loudspeaker. 


Control Switch Sl set to REGISTER 


The instrument functions as in the case when Sl is set to e except 


that the output meter is disconnected from the output of the Ratemeter Unit, 


and ‘the Register Unit is connected to “LI OUT terminal of the Tone Generator. — 


Each pulse due to an ¢ particle present at the INa terminal of the 
Tone Generates Unit produces a 5OmS burst of oscillatory tome in the Loud- 
speaker. 

Simultaneously, a pulse at the LI OUT terminal of the Tone Generator 
Unit is applied to the input of the Register Unit via S1. After amplifica- 
tion, this pulse drives the electro-mechanical register which is used to 


count at rates of up to 6 pulses per seéond. 


In all other positions of the control switch S1, the input to the 


Register Unit is earthed. 
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(b) Maintenance 
NOTE: Care should be exercised to avoid accidental contact with the EXT 
circuits and subsequent possible damage to the instrument. 


DISMANTLING. 


Insure the instrument is switched off. 
Lay the instrument on its back and vemove the four BA screws 
designated "Ga" on Fig. 3. Base the base assembly from within the instrument 


Case. The modules may now be withdrawn in two sections. 


During maintenance and testing it is essential to discomect the -5V 
supply from the EHD circuit to render this inoperative. This may be 
achieved by disconnecting both the Violet/blue/yellow and Violet/grey/violet 
leads from the EHT module and joining these leads together to ensure that the 
~5V supply is continuous to other modules. These leads are located along 


the upper edge of the module adjacent to the EXT rectifier. 


SETTING UP PROCEDURE 


Supply Voltages= controls SRVL_ and SRV2 


Check the battery potentials to ensure that the batteries are not run 


down ~ in both switch positions the meter should read within the green area. 


Set the control switch to «+ 8 positions. Measure the potential 
acroas 8&1 on the power module .and adjust SRV1 to make this reading 5V is 0,1V. 
Measure the potential across 82 and adjust 8RV2 to make this reading 5V 
+ 
= 0, LV. 


Beta pulse width and threshold = controls 2RV2 and 2RV1 


Cormect an oscilloscope between the OUT terminal of the 6 trigger 


eireuit (junction of 2R8 with 233) and the OV line. 


Connect a suitable pulse generator giving negative going 1 usec 
pulses between the "PROBE" terminal of the input circuit and the OV line. 


Set the comtrol switch to " 6 *. 


Set the Generator per.f. to 3000p.p.& ba 60p.p.8» with output ampli- 


tude at zero. 


Set 2RV2 and 2RV1L fully clockwises 
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Set the generator amplitude to 5V = 0. 5V and adjust the oscilloscope 
controls to give a stable display of the square pulse output. Adjust 2RV2 
to make the pulse width 50usec = ipses. Measuxve the amplitude of the 
displayed pulse » this should be approximately 2V. 


Reduce the generator output amplitude to 600mV and adjust 2RV1 to 
obtain a stable display. 


Repeatedly reduce and slowly increase the generator amplitude to 
ensure that the threshold triggering level. is 600nV = i5aY, During its 
adjustment ensure that a stable display is obtained without double pulsing. 


Alpha pulse width and threshold — controls BRV2 and 3RVL 


Set the control switch to "a " and transfer the output of the 
generator between the junction of LR1 and 1 R2 on the input circuit, and the 
OV line. Connect the oscilloscope between the ‘OUT’ terminal of «a trigger 
circuit, (juaction of 3R8 and 373) and the OV line. Set 3RV2 and 3RV1 fully 
clockwise. 


Adjust 3RV2 and 3RV1 as for 2RV2 and 2RV1 above; ‘the measurements 
obtained should be the same. © Disconnect the oscillosecape. 


Set meter ~ controls 5RVL and compensating capacitor = L1CL 


Set the control switch to B position. 


Reconnect the pulse generator to the PROBE’ input terminal on the 
input circuit. With the PRF set at 3000 and output amplitude to 600m 


ee 
~ loa adjust 5SRVL to obtain a reading on the instrument ratemeter of 3000cps. 
Set the control switch to 8B and increase the generator output to 7. 2v 


ERRATA: Page 18 


Line 23: delete "8 and increase” substitute "a and increase’ 
Line 26: after "3000 cps" add "Switch OFF and reconnect the —5V 
supply to the E.H.T, circuit," TL.1175/1 


EHT socket ensuring that the negative terminalis cormected to the centre 
contact of the jack. Switch on the instrument and adjust the ET current to 
that value indicated on the PROBE label. If this is not known it can be set 
up approximately by adjusting the EAT current until 3 to 7 copes. is 
indicated on the meter with the control switch set at a + RB position. This 


is only possible in normal background gamma radiation. 


18. TL. 1175 


Dual Probe DP2 
A 1OOW lamp may be used to ensure that the probe is light-tight. 


Pirst. check that the natural background is 3 to 7 counts per second. 
Place the lamp one foot from the window and remove the cover from the probes 
The ratemater reading should not increase, Move the lamp to illuminate all 
the surface round the head of the probe; ‘the ratemeter reading should not 
increase. 

To replace any part of the probe, switch off the instrument, 
disconnect the e.kot. lead from the base, unscrew the base cap and withdraw 
the photomultiplier and dynode chain. Place the photomultiplier where it 


will not be exposed to a strong light. 


Should any of the dynode chain components fail it will be necessary 


to replace the whole dynode chain assenbly as the components are encapsulated. 


When the protective grille surrounding the head of the probe is 


removed after undoing its four retaining screws, the twelve serews holding 


the window will be exposed; these should be wnserewed carefully and the 
soveen lifted off. Gare should be taken not to handle the surfaces of the 
window.  Aceess to the dual phesphor sersen is now possible should its re- 
placement be necessary. 
Erficiensy 

Tis may be checked by placing alpha and beta sources of known 
strength in turn oa the centre of the probe windows, making sure that the 


source is not masked hy the grille, and taking readings on the ratemeter. 


The respective counts per sscond should be greater thanr~ 


0.0030 * (alpha scurce disintegrotions per minute) (20% efficiency) 

0.01 x (heta source counts per minute) (30% efficiency) 

The sources vsually used ares~ 

Alphas pu2?? (ROO P.1.R.Ce2) 

:) . . 

Betas~ Se? (ROG See Reo lo) 
Typical Waveforms 

These waveforms ere depicted in Fig. 7 and can be used to facilitate 
fault finding in the cirouitry of the Instrument. | A pulse generator 
delivering negative-going pulses of usec. duration and up to LOY amplitude 
together with a suitable oscilloscope are required for testing purposes. 
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Circuit Reference 


(c) Component List 


Resistors (fixed) 


20. 


Description 


68 5% 
68 So 
iM at 5% 
62K 1/8w 2% 
IM HW OB 
10K wh 
1M ay 
10K wh 
10K aw oh 
3. 3K i ns 
220K 1/ew 2% 
22K Ww 
309K BY Oh 
yo 1K BY 
22K fy 
6. 8K we Oh 
10K po (4 
3. 3K aw 2% 
220K 1/Bv 2% 
22K By 
3.9K BW mh 
ho 1K a 
22K aw eA 
60 8K ne 
6.8K a (4 
470 Bw oh 
‘6. OK tw oh 
750 a 


Pact No. 


7A/b 


74/2 


7Afa 


TA/A 
TAA 


7A/A 
7A/A 
7a/ 
7A/A 
7A 
THA 
TA/A 


TA/A 
7A/A 
7A/ A 
78/4 
TAA 
7A/h 
7A/2. 
PAS A 
ALA 


5309 
37812 
37812 
33360 
33363 
33363 


33360 
37812 
33360 
5309 
33360 
5309 
5309 
53509 
37812 
5309 
5309 
5309 
5309 
5309 
5309 
5309 
37812 
5509 
5309 
5309 
5509 
5309 


5309 
5309 
5309 
5309 


AG 


HSS S888 4N52 458 


3S 


S5SR ASE S 


Th 2175 


Circuit Reference Description Part No. 


ARS " Bo BK BY 7A/A 8309 


2 

4R6 70 5K es TA/A 5309 
LR? 1K aw 2% 7AfA 5309 
4B8 ho 3K Ww mh 7A/A 5309 
SRL iM WOM 33360 
5R2 22K gv Bh TAZA 5309 
5R3 6. 8K a TAfA 5309 
5R. 10K ay 33360 
5R5 51K few am 37812 
5R6 51K 1/BH 2% 37812 
5R7 51K 1/BW oh 37912 
6R1 3 3K wo 7A/A 5309 
6R2 60 8K Ww 2% 7A/A 5809 
6R3 6. 8K BW 2% Tafa 5309 
6RL. 100K 1/aw = 2% 37812 
6R5 100K 1/Bw 37812 
6R6 1K aw ot 7A/A 5309 
6R7 47K i/en 2% 37812 
6R8 22K Wy Rh 7AfA 5309 
6R9 : 200 wy 8% 7As& 5309 
6RLO 680 # 2% 7a/A 5309 
6RLL 20 2K aw 2% 7A/A 5309 
6R12 1K wy mh 7A/A 8309 
6RLS 1K Pal oh Taf 5309 
6RLY ; 10K aw ei ASA 5309 
6RLS 33K Pr TAA 5309 
6RL6 2.2K g 2% TAA 5309 
6RL7 35K 1/BW 2% 

6RIS 2, 2K ih 7A/& 5309 
7R1. 15K iy 7A/A 5309 
7R2 10K jw ooh 7A/A 5309 
TRS 1.2K dw 7A/ 8 5309 
7h. 8. 2K Aw 7AfA 5309 
TRS ho 3K Ww Oh 7A/A 5309 
7R6 22K tw 7A/A 5309 
7R7 100 au oh 7A/A 5309 
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Circuit Reference 


éR1 


2 oo 
S 
ea 


wo 
Es 
a 


wo wo cw 


10RL 
10R2 
10R3 
1ORA 


’ Resistors (variable) 


eRvV1 
2hV2 


3RVL 
3RV2 


5RVL 
8RV1 
8RVv2 
1ORVL 
Capacitors (fixed) 


101 
162 
103 


201 
202 
203 


22 


1.2K 
470 
1.2K 
470 
200 


1K 


82pF 
50pF 
50pF 

0. 01uF 
0.01NF 
0,.005uF 


Description 
aw mh 
wo Om 
aw Of 
gw at 
at mh 
aw mh 
wh 
wh 
2 
BW 
av mh 
av mh 
Bw Oh 
a 5% 
eH oh 
wh 
sn 

2% 
20% 
20%6 
1500. 10% 
150V 10% 
150V. 10% 


Part No. 


TAA 5309 TH 
7M/A 5309 VP 
7A 5309 TL 
7A/A 5309 VP 
7A/A 5309 TK 
7A/A 5309 TK 
7A 5309 VP 
7A/A 5309 VP 
7M A 5309 WO 
7A/A 5309 TW 
7A/A 5309 VE 


TAA 5309 OP 


37812 UL 


33360 E 
7A 5309 TI 
7A/A 5309 2 

33360 AG 


7A/A 5308 
7A/A 5308 


A 
B 
7A/A 5308 A 
7A/A& 5308 B 
7A/A 5308 A 
CG 

c 


7A 5308 
74/A 5308 


7A/A 5308 C 


7A/A 2956 © 
7A/A 896 A 
7A/A 896 A 


7A/h 53516 6 
7A/A 5316 C0 
7A/A 5316 B 
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Gircuit Reference 


361 


9G1 
902 


The 1175 


0.01uP 
0. O1uF 
0. 005uF 


0. OlLP 
Oo 1luF 
25uPr 


0. 25uF 
LOOP 
16nF 
0. 25uF 
0. OlpF 
254F 
2uF 

0. OLUF 


0. Olu 
0.01pP 
0.01uF 
0.01uUr 
Oo lpEF 
0.O0luF 
25uF 
0. IF 
0. 25uF 
6uF 


Oo 25uF 
100uF 

our 
100uF 
LO0QuF 
1O0Our 
100uF 
LO0NF 


200yF 
200uF 


150. 10% 
150v 10% 
150v 10% 
150V 
150V 
12V 
150V. 10% 
6V 
“ 10% 
150V. 10% 
150V 10% 
Lav 
150V 10% © 
150V 10% 
150V 10% 
150. 10% 
150V 10% 
150V 10% 
150¥ 10% 
150) (10% 
1 
150V 10% 
150V. 10% 
LOY 
150V 10% 
6v 
6v 
ay 
6v 
6v 
6v 
ev 
Lev 
1ev 


TAA 
7A/A 
7A/ a 


7A/ A 
TAA 
7A/h 


7A/A 
TMA 
7A A 
7A/A 
TAA 
7A/A 
7A/A 
7A 


A/a 
TA/A 
7A/A 
TA/h 
TAA 
7A/ A 
74h 
TAs 
TAL 
TAL. 


TA/A 
7a/h 
TMA 
TAA 
7h 
7A/a 
TAA 
7AsA 
TA/A 
7h b 


53L6 
5316 
5316 


5316 
5518 
5315 


5318 
554. 
5317 
5518 
5316 
5315 
5318 
5316 


5316 
5316 
5316 
5316 
5318 
5316 
5315 
53518 
5318 


5312 


5318 
SSL 
5313 
2996 
5304. 
5304, 
2996 
2996 
5L26 
5426 


Ben 


RQraanrcan sys wf Q 


Do gQ we 


K 


236 


Gircult Reference 


1001. 
1002 
1003 


Description 


10004 6v 
0. 005uF 
0, 05UF 


Capacitors (variable) 


Tcl 
transformers 


7TL 
LOT1 


Miscellaneous 


SET6 blue 


Diodes 
2p 
3D2 

Ae 


3120 5pP 


Audio output transformer 
AF Oscillator transformer 


Selector switch (9 pole 7 way) 
Volume switch 


Connection to batteries (+ terminals) 
Connection to batteries (- terminals) 
Plug in battery unit 

Connection to batteries (- terminals) 
Headphone plug 

Headphone plug hood 

Connection to batteries (+ terminals) 
Comection to batteries (= terminals) 
Connection to batteries (+ terminals) 
Signals from probe (single way) 
Toudspeaker output 


Socket in battery unit 
Counting-rate meter 
ENT jack 


6V 0.34 for mains unit only 


Register 

2b in. loudspeaker 

Dual probe 

OA 202 crystal diode 


OA 202 crystal diode 


Part No. 


7A/A 
TA/A 
7A/A 


7A/& 


74/8 


74/B 
7A/A 


TA/A 
TAA 
TA/A 
TAA 
TA/A 
7A/A 
7A/A 
7A/A 
7A/A 
7A/A 
TA/A 
7A/A 


7.4/3 
7A/h 


7A/ A 


7A/A 
74/B 


5304, 
5324 B 
552k A 


5319 B 


92800 B 
5362 


24.86 
2508 
2498 
24,89 
21,89 
24,89 
2507 
2507 
2490 
2490 
2490 
2015 
2507 | 
2490 ¢ 


2p Q0W0 QM Qa 


> 


5340 
2499 
35421 D 
24,87 


2498 
5353 
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Gircuit Reference 


1OMRI1. 
Transistors 


di 


OA 202. 
CV 48 
CV AAS 
CV ALS 
CV 48 
OA 202 
OA 202 
OA 202 
CV 448 
157033 
1570334 


Description 


ENT rectifier 


erystal 
erystal 
orygtal 
orystal 
erystal 
erystal 
crystal 
orystal 
crystal 


Giode 
diode 
diode 
diode 
diode 
diode 
diode 
diode 


diode 


Zener diode 


gener diode 


K3/60 


Part No. 


JA/& 2496 


Circuit Reference 


802 
8I2 
853 


Bod 


835 
836 
900. 
932 
933 
1051 


Description 


OG 139 
oe 139 
OC Ad 
OC by 
Vi5/30P 
Vi5/30P 


oc 71 
oo 72 
V15/30P 


oo 77 


MAINS SUPPLY POWER UNIT FOML (110/230V) and POM2 (50V) 


Resistors (fixed) 


RL 


Cl 
G2 
o3 
Ch. 


85 


Rectifiers 


26. 


o6 


Capacitors (fixed) 


10 5th 
10 5% 
10 5% 
10 bf 
10 5 
10 5 
1000QuF 15v 
LOOOWE 15V 
LOOOUF 15V 
1000RP Lov 
LOOOQMF 15V 
LOOOUP 165v 
Rectifier OALO 
Rectifier OALO 
Rectifier OALO 
Rectifier OA1LO 
Rectifier OA1LO 
Rectifier OA10 
Restifier OALO 
Rectifier 0A10 


Part No. 


€20006 A 
C20006 A 


“C20006 A 


020006 A 
C20006 A 
620006 A 


7A/A 
7A/A 
TA/A 
7A/a 
T/A 
TA/A 


2950 
2950 
2950 
2950 
2950 
2950 
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Circuit Reference 


Transformers 


TL 


Miscellaneous 


TBL 


DUAL PROBE DP2 


Description 


POM ‘only 
POM2 only 


Yoltage selector panel PCM only 
Plug red (3 way) 
Socket blue (3 way) 


250mA ? 

250mA )« 250V. ROMA only 
500mA) 

5COmA ‘ 110V.POMI only 
1 amp 

Lamp 5OV FOM2 only 


Tube assembly (containing encapsulated C's&R's) 


Valves 
952)B 


Miscellaneous 


fL.1175 


Photomultiplier (B.M.I. 1") 


Melinex Screen Assembly 

Grille 

Gasket 

Plug 1 way (Straight entry) PE. 
Connecting cable 

Phosphor (dual) 


Part No. 


7A/A 
7A/A 


TA/A 
Tafa 
74/4 
AJA 
bA/A 
LAS A 
hA/ A 
LA/A 
18/ 


7A/A 


TA/A 
TA/A 
7A/& 
A/a 


148/504/071 


7a/h 


2520 
2588 


LIAL 
21,89 
2490 
8719 
8719 
8721 
8721 
8720 
8720 


1438 


14.88 
Vy 
Dy 2 
2046 


5355 


c 
G 


27 


(4) Basic Spares List 


Description 


Transistors 


OG hy 

0G 201 

oo 72 

V15/30P 

CO 139 

oc 72 

e 77 
Photomultiplier Tube 
Crystal Diode 

OA 202 

cv 418 

1570334 (Zener) 
ENT Rectifier (K3/60) 
Lamp (6V 0.34) 
Phogphor Screen 
Aluminised: Window 
Grille 


Meter 


28. 


Quantity 


PrPereEnNP nN DDH DH 


PePEPeE PE wp ND 


Part No. 


EMI 9524. B 


7A/A 2496 
“35421 D 
7A/A 5355 
7A/A 1488 
A/a Lyd, 
7A/B 5340 
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TYPICAL WAVEFORMS i 
PULSE A pulse generator detivering puises 3 
GENERATOR EMITTER OF ov of 1} sec, duration ond tov amplitude negative ft 
SeUTRUT ie. UN going together with o surable oscilloscope are i 
: required for testing purposes. 
With the E.HT. switched off (by the i 
temporary disconnection of the power supply 
‘ switcH | !2ad}apply the pulses to the probe terminat. 
i Typical waveforms at various 
x+s points in the circuit are shown in this chart. 
TSE nese oy OR 
COLLECTOR x 
A OUT OF +5V OF J3,UNIT 4 Ju ~sv 
INPUT UNIT (1) aa 
+Iy 
carci Ov 5Op sec 
tpsec 
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